O-linked sugar chain of human granulocyte colony-stimulating factor protects it against polymerization and denaturation allowing it to retain its biological activity.
Human granulocyte colony-stimulating factor (hG-CSF) is a glycoprotein carrying one O-linked sugar chain. To clarify the role of the oligosaccharide in hG-CSF, some biological and physicochemical properties of the deglycosylated hG-CSF and the intact factor were compared. Recombinant hG-CSF produced in transfected Chinese hamster ovary cells was sequentially digested with neuraminidase and endo-alpha-N-acetylgalactosaminidase. The deglycosylated hG-CSF was one-third as active as the intact form in the colony-forming assay, but it was almost as active as the intact hG-CSF in the cell proliferation assay using NFS-60 cells (NFS-60 bioassay). Inactivation of the deglycosylated hG-CSF was also found by NFS-60 bioassay after incubation for 2 days at pH values from 7 to 8 and at 37 degrees C. This inactivation was accompanied by polymerization of the factor which did not occur with the glycosylated factor. Circular dichroic and calorimetric analyses demonstrated that the deglycosylated hG-CSF is more sensitive to heat denaturation than the intact form and that the inactivation of both forms of hG-CSF was accompanied by conformational change of the proteins. From these results, it was concluded that the O-linked sugar chain of hG-CSF contributes to the stability of the factor by suppressing polymerization and/or its conformational changes.